Ampoules containing buffers equilibrated with gas mixtures of known composition arc convenient for internal quality control and external quality assessment of blood gas analysis. In a regional blood gas quality assessment scheme using such ampoules. a 'seasonal variation' in performance of pOz measurement was noted.' The variation was apparently related to changes in laboratory ambient temperature. A decrease in measured pOz with increasing temperature of the ampoule at the time of analysis has been noted" J and is due to the decreased solubility of oxygen in the buffer solution with increasing temperature.
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A similar but smaller effect would be expected for pCO z , which could lead to a change in hydrogen ion concentration if the principal pH buffer system was bicarbonate. Reports of changes in pCO z and [H+] have been conflicting. z. . , These effects of ampoule temperature prior to analysis could lead to erroneous conclusions about the performance of blood gas analysers. Ampoules containing fluorocarbon emulsions have been reported to be much less affected by ampoule temperature prior to sampling. J This is due to the high solubility of oxygen in fluorocarbon emulsions so that when these are used in place of aqueous buffers the distribution of oxygen between liquid and gas phases within the ampoule is much less affected by temperature. The aim of the present study was to obtain quantitative estimates of the effect of ampoule temperature on four commercial blood gas controls. Four types of ampoules-Certain. Certain Advance (Ciba-Corning Diagnostics Ltd, Halstead, UK), Contril, abc (Instrumentation Laboratories, Warrington, UK)-were used. The liquid phase in the abc ampoules was a buffered fluorocarbon emulsion, in the others it was a buffered aqueous bicarbonate solution. Each ampoule was incubated for at least 10 min in a water bath at 10, IS, 211, 25 or 300C. The ampoules were mixed while in the bath, then were removed, opened and analysed with the minimum of delay. The study was conducted over IS days. Acidosis, normal and alkalosis levels of each type were analysed in duplicate for pH. pCO z and pOz on an IL413 blood gas analyser (Instrumentation Laboratories).
For all materials the mean at each temperature was expressed as a percentage of the observed mean at 25°C (the temperature at which the manufacturer's assigned values were valid). Plots of percentage of 25°C value against temperature were found to be linear for pOz. pC0 2 and [H+). Assigned values, observed mean after incubation at 25°C and percentage changed per degree C are shown for all materials in Table I . With the exception of the fluorocarbon emulsion materials, all materials showed a substantial change in pOz (O·9X-1·42'Yo per degree C) and less marked changes in pCO z and [B+). The changes in [H+] were not predictable from the changes in pCO z due to variable effects in non-bicarbonate buffer systems.
The results indicate that when ampoules containing aqueous buffer solutions are used for quality control/assessment purposes, the ampoules must be brought to a fixed temperature, ideally that for which the manufacturer gives assigned values. Alternatively. the effect of ampoule temperature before analysis can be avoided by the use of ampoules containing fluorocarbon emulsions. l:l:l l::
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